In spite of the amount of anatomical studies that have been made regarding the amphibian eye, relatively little has been written about clinical manifestations or diseases affecting the eye of members of this animal Class. Moreover, the majority of research has focused on ocular diseases or lesions of amphibians kept in captivity. We report on a wild Mountain chicken frog (Leptodactylus fallax), a critically endangered species, with a lesion in the left eye. Additionally, we developed a list of possible differential diagnosis for the ophthalmic lesion. We intend to bridge the available knowledge on this topic and understand the problems affecting wild free ranging individuals.
INTRODUCTION
Although the amphibian eye differs quite sharply from other vertebrates in many aspects of its anatomy, the cornea of adult terrestrial amphibians shows less variation. The eye maintains the same corneal structure as other vertebrates with an outer superficial layer of multicellular corneal epithelium, a collagenous homogenous stroma, a Descemet's membrane, and an endothelium (Williams and Whitaker, 1994) . In a healthy cornea all these tissue layers are completely transparent. If both corneal epithelium and/or endothelium become compromised so does their functional ability to refract light, to work as diffusion barriers to the fluids, and act as site of active ion transport, moving by osmosis the water out of the stroma and keeping it in its ideal hydration level (Edelhauser, 2006) . As a consequence of barrier and ion pump dysfunction, the corneal stroma becomes edematous, resulting in corneal transparency loss as well as opacity and corneal haze appearance (Edelhauser, 2006) .
It is well known that worldwide amphibian populations have been progressively declining in the last years (Stuart et al., 2004; Pounds et al., 2006; Hof et al., 2011) . More recently, infectious diseases have been pointed as one of the reasons responsible for that decline and consequently, driven a need for research in the veterinary medicine field, not only in the captive but in the free-ranging populations as well (Williams and Whitaker, 1994; Pounds et al., 2006; Densmore and Green, 2007) . Ophthalmology of amphibians kept in captivity is relatively well-studied, and ocular disorders are commonly associated with metabolic or nutritional problems, as well as trauma (Whitaker, 2001; Keller and Shilton, 2002; Densmore and Green, 2007; Kern and Colitz, 2013) . However, in free-ranging populations there is a lack of information. Thus, we aim to bridge the information gathered from veterinary findings of ocular disorders in captive populations to the incidences on wild individuals. We report one case study of an ophthalmological lesion diagnosed on a wild individual of the Mountain chicken frog (Leptodactylus fallax).
DESCRIPTION
The Mountain chicken frog is one of the world's largest anurans (Garcia et al., 2007) and is currently listed as critically endangered (Fa et al., 2010) . The species was once present in at least five major islands in the Lesser Antilles, but now occurs only on two of them: Dominica and Montserrat (King et al., 2005; Hedges and Heinicke, 2007) . The loss of habitat, over-hunting, and the introduction of exotic predators are the main reasons for this species decline (Hedges, 1993) . Most recently the chytrid fungus (Batrachochytrium dendrobatidis), a worldwide pathogen and a well-described agent responsible for amphibians' decline (Pounds et al., 2006; Hof et al., 2011; Rosa et al., 2013) , is affecting the populations on both islands, pushing the species to the edge of extinction (Malhotra et al., 2007; Tapley et al., 2014) .
Whilst conducting surveillance work on the chytridiomycosis outbreak in Montserrat and associated effects on the mountain chicken frog population, an adult L. fallax male was first captured showing signs of an ocular lesion. The specimen was captured within the transect along the Fairy Walk ghaut (16°45'6.52"N, 62°10'43.08"W 220 m a.s.l.), an area in the Centre Hills used for regular monitoring of long-term changes in amphibian populations (Garcia et al., 2007) a region where the species was most abundant (Young, 2008) . We firstly found the frog on 31 August 2009 late in the evening (23:45h -00:10h). The individual was captured by hand using latex gloves, measured, assessed for health status and marked with a PIT (ZooChip, AEG, Germany) tag (small transponder implanted under the skin): tag number L5360; SVL 160 mm; weight 410 g. As part of the research project the animal was sampled for chytrid fungus using skin swabs (MWV100, Tubed Sterile Dryswab ™ Tip, Medical Wire & Equipment Co, Bath, UK) that were taken for analysis before release. After examination in situ, a photograph was taken to record the ocular lesion and help the diagnosis at a later date. The animal was not taken in captivity for further examination in order to minimise the risk of disease transmission to other animals or locations within the island (Speare et al., 2004) .
The ocular lesion -a central round-shaped white opacity on the left eye with a cloudy appearance -was noticeable (Figure 1.A ). An inner, more transparent area can also be seen. No other lesions or clinical signs were noticed, besides this ophthalmological unilateral abnormality in the central cornea. A more detail look shows that the typical shape and brightness of Descemet's membrane wrinkles (marked by yellow lines in Figure 1 .B) appear in the affected corneal area. Although the aid of a slit lamp could have definitely helped us in exactly locating these wrinkles, unfortunately its use under field conditions was not possible. Nevertheless, we can see how those yellow lines disappear below the opaque area of the corneal outer layers' edema (Figure 1.B 
DIAGNOSIS
The pattern of the lesion allows us to formulate a restricted list of differential diagnosis: corneal ulceration is a common one according Stiernke et al. (1995) , and Kern and Colitz (2013) , taking into account the aspect and location of the lesion, with no additional signs present. However, corneal Purking imagens are somewhat preserved. A standard test with fluorescein should have been done to support the ulcer diagnosis by demarcating the ulceration with loss of epithelium (Whitaker, 2001; Keller and Shilton, 2002 ), but this was not possible under field conditions. Corneal edema (swelling within the cornea) is also a possibility due to the cloudy semblance of the cornea, which could be a consequence of a traumatic event in the eye. Another hypothesis is a corneal scar as a result of a trauma, which when involves the stroma causing damage to it, could develop into a corneal leukoma, leaving a permanent corneal opacity associated with the stroma.
Without any additional exams, it is not possible to exclude the diagnosis of corneal lipidosis. This disease is quite common in captive amphibians, especially in females associated with an excessive lipid mobilization during oogenesis. It could also be seen in individuals with nutritional disorders as high cholesterol levels in the diet, which may evolve to hypercholesterolemia, stromal thickening and opacity, ranging from focal and superficial to wide white deep plaques, epithelial surface irregularities, vascularizing keratitis and blindness (Williams and Whitaker, 1994; Whitaker, 2001; Densmore and Green, 2007; Kern and Colitz, 2013) . Corneal ulceration can also be produced by the lipid infiltrate, which can induce lipid keratopathy (Whitaker, 2001; Kern and Colitz, 2013) . This pathology has been described in several amphibian species, mainly in frogs with three or more years in captivity. (Whitaker, 2001) , including the Cuban tree frog (Russell et al., 1990) and a leptodactylid frog, Leptodactylus melanonotus (Dziezyc and Millichamp, 1989) . Another type of corneal dystrophy, the rare mineral infiltration within the cornea, may also be considered as a possible diagnostic for this clinical case (Kern and Colitz, 2013) .
DISCUSSION
Physiologically, after a corneal wound involving the stroma there is keratocytes' migration and transformation into active fibroblasts, which increases their reflectivity and the total corneal opacity (Qazi et al., 2010) . Moreover there are changes in the composition and arrangement of the extracellular matrix and the collagen fibers. But it would be important to take into account that the new proteoglycans and collagen produced to heal the stromal scar have not the same transparency and strength as the ones of the original stroma (Qazi et al., 2010) . Therefore depending on the percentage of the cornea affected by a wound or trauma and the efficiency of the repairing process, the eye can or cannot return to its full functionality. Like other terrestrial amphibians, L. fallax follows a "sit, wait and grab" predation strategy and depend upon their vision to capture prey. Severe corneal opacities may impair the animal's sight and its prey-catching abilities (Williams and Whitaker, 1994; Whitaker, 2001) . Considering the more transparent inner area of our studied individual, and bearing in mind the wrinkled appearance of the Descemet (which indicates an active, not yet cured pathologic process), we could be drawn to conclude that the damaged cornea was maybe recovering and that this complex healing process was eventually taking place. Moreover, the absence of any sign of the lesion in the anuran's eye 18 days after the frog was firstly encountered could lead us to hypothesize that the corneal lesion didn't damage the corneal stroma, resulting in no corneal leukoma.
Usually hypopyon and anterior chamber fibrin deposits are manifestations associated with general septicemia or systemic disease (Millichamp, 1990; Williams and Whitaker, 1994; Whitaker, 2001) . Some studies have linked ocular pathologies and abnormalities with infectious diseases (Hale et al., 2005) . In case a general septicemia takes place, for example developing from an infectious disease, there might be ocular disorders such as conjunctivitis and corneal involvement that eventually leads to a vascularizing keratitis (Kern and Colitz, 2013) . The lack of any of those signs, the fact that the animal appeared to be healthy with normal behaviour, mobility and body weight through all the encounters, and with its eye healed after a few days, could make us think the ocular anomaly described in this study was not caused by a septicemic disorder.
Taking into account all the ocular clinical signs and how the frog's eye was completely recovered in posterior encounters with no sign of corneal opacity, it may be possible to hypothesize a corneal edema with a traumatic origin as the most likely scenario. The edema's reabsorption and complete healing would have resulted in the eye's eventual and full recovery. This fast healing capacity of this species had been previously highlighted by .
We highlight the importance of reporting cases like this on free-ranging animals, even if being under field conditions makes almost impossible to reach a definite conclusion. From our point of view they generate noteworthy knowledge that may complement and help to understand health issues in captive individuals. Increasing veterinary records of pathologies from wild populations is crucial for conservation medicine and an important element of conservation strategies, particularly for threatened species such as the mountain chicken frog.
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